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umit) for the app~,3 of hkam ustess, p~vs wA '~1*. s
=It us buiignd and fabricated 1W the JCIu D. Piers. FOUNtiomp

Switw aym 2M111.0 mtgv.8..ý Af'ter .ein-
aat~ T eib-:,the-,vxVmxa shined to-MLfrc fimi-

me esotmluies tbet I

1. The p!ototMp portable incinerator for a 22-mn barracks
unit In capable of reftwing buman vaste3s, giaibag, and rubbish to a
rim ash.

2. go maste-to-fiul ratios averaged 1.119 lb of huma vaste
per pound of fuels, 1.11 nb of gazbage per pound of fuel., anM 0.3T lb
of rubbish per poundL of fuel for the 3ML tests.

I3. Of the total. fuel conasiption., 22 percent is wied to
destrcey odors, and 78 percent for Incineration proper.

11. Because the vater content of humm wastes and Sarbag is
very M&ji, the 'I oirt? opexates primurly as an evaporator until
all water Is driven Ofr.

5. O- efficienc~y or the Incinerator is further reduced wben
using coubmtibe materials becanae of the lack of sufficient air
provided to the maiihst-tri ohsaer.

6. Operatio. demands extreme attention and ca~ution to assuft

H ~adeiante Ineciuration an& to avoid Injury to the operators.j
7o fte unit tested Goes not provide am economical method of

u11ste disposal and there in no Isisti for believing tbat moifica-
tic. of the iten vaull materiall.y Improve its performance.

8. 71or the application uner , masiderat ion In this study.,
Ininawation Is vsot aaxcetbewa ofdsorsfild wast bum= va

I9. qU 31m w 1, antaceptable mthtod~s frfedvsed
pml,111SG byanotest zautority, ane not a matter of

1P*S I

I t.&MOE



7he report recmmmtu that:

1. The prototp portable incinerator for a 22-ma barracks
unit, devloped iWsr ProJeft 8-41-4M3 aM described herini, not

be cawidere for uae in the d£mpona of wtastes, pz'bap, or afbish
I&the ftld.

' 2. Aotion be initlateE to rvear an sdy the utim subject
of field mste disposal to provl•e admniitratiw and teshmical

uidAanee to further work in this bsxIo field.
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I. mrnwLmi

& 1. e. Beause it is difficult to dippoe of ]an'i
wastes and giXWje in cCtiMIoCuS frost arAs, this problin led to
the belief that incineration night be used sadatabously at nill-
tary installations. in polar regin. To investigate the possibility '
of Incineration acre fully, tae Engineer ]Oeserek and Dnlvoq at
laboratories, Fort Belvoir, Virgioli, awuared Contract DA4-M-009

ng-691 to the John B. Pierce Fouslatlon, ]tritan, am Jeerse, fordesignng sad fabricating a unit to service a personnel group of 22
men. Ataer construction and evaluation by the contractor, the is-
cinerator was shipped to ]L for final evaluatimo by the fSnita7
Engineering Branch. Tis report covers all of the experimntsal
tests conducted in the evaluation of the prototype unit.

Authority for this Investigation is contained in Project
8-".Tla.O.-03, "Utilities, Packaged for Prefabricated Du!ldings.w A
copy of the project card is Included an APPeiiiz A.

2. .BE~M!! and Previous Iavestiation. Ohe disposal of
husmm wastes, erbage, and rub'bish at perment c- andpermnent,
milita7 installations in areas of mo-inuous pemfrost is a
prublen affecting the health of thL comad.. A fully satisfactory
Retkod of dftcsal has not been presented, aithough several. sethci
have been used or propomd. Among theme an i, listed vith perti-
sent eamnts, are the following:

a. Ste!= in T1ank. Storag of waste in tanks does
not appear femie because of the l ecapacity required, even
vhen considering a sedim-sized installation.

b. Chema Dti on. Too large a quantity of cheni-
cla is required/. iSoma tax" an piping will corode if utallic
contalners are used.

a. In1pel . Several. u-
f"t mrap @d 1W tof terlor and the Do-
psxtnnt of Agriculture, am conducting research of aboeh sl re-
pellants capablu of preventing bacteriological action In orpale
mtt.; as waIl as Wewntlag rodents an wil life from attacking
""st. s CdT=eltY,, the effective repllnts arm poisono as d

* exliniw

Si
• •m,,.,,~ . ., •,•• ••
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fouml to be as siqias' Iv. Also there were
1Wicatioss that som of the vateritl fomd its wa back to
liuataflations.

e. Gr~dim4Ci4insToiletthlit. A mrthnd bas been
aevisca for th ~i~nvolves prising
and then recirculating this materia~l is a contant volum of veter.
Mw umetee are a2Aized IV the &&mission of air lIto a storage task.
Evest~maly, the lliuor oast be disposed of aM Simaet data aw%
iaemclnsive.

f. M!t ar Tests oor~at~d at Port

awhoixrdl, Case, bW t)W corps or Eaginsers shmeud that v"Oki

duzation without Imparting odor to the area. Owbacteria are
dorivnandt heei opteato.Bra rvs*dra k
ausorisz fleasible.

g. Ieinesration. Very littl. data are available rela-
tive to the useoF_ t iir&on for disposixg of vaste In polar
regions. It is the object of this report to evaluate a proto"f~
portable miiimrstor defigmad for azatio use.

3. Persoml. Temgatiation, award,, Pad ==Smwt of the
contract, IMI1IT; tbe bv'elcpont, of the proto"~j porweae LA-
etmerator were carried out bq Rnwm Grift ani liattas 1. OmqiaR
of the Prefabricated bIMdiaga keack, ft 'Fort Tav ir, 4ii~s.

the supervisiom ofAndrew Otierves, Frojeot, Magimer, wAMD. C.
iiiasten, churf, waste Disposal sietion. "i work vas directed bv

UaI% 1. lowe J r., Warf # bnitary' RogImering Braceb, and Lt. Col.
C. P. J'OYOO ChWIe NMt&Iy bgIMeniag IMasrtant.

II. 3NVIOrAMO

Dmi. !r Ruieti of thbe ?ZMPralINMIt'.S

s3g for towing as a sled. Izclliing the stack, whifh Is desiunt-I able Aw, *I3mf the* imt Is, 7 ft aMd 9 i&. 1mal 2 ft sad 81 in.
widso am& 3 ft Mt it in. h±*x. fe pig. 1-. 2M total velot Of
the usit. is M06 2b.

so =It emasists of two separate scatcim. Wus Year'
wetim Is ustumo ess"Eviant 1hich em~aiaa a 15 Wa. ftel task,
O"MUalia bwaexs, 22A spas buwr, sal the tra"t etIsm Las

~sation zkser. Soth* ther beve'a~rbiaft cover aed the
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comfistion chamber shell are Uolted to thaa fiam and can be rrsoved
empsrately. Whmen a full load of 'huma vaste is to be imboarated,

a. foam control "i can be placed~ an top of the vaste, pan. *uix 1A
use, Use two bursrs rest on support brackets and extend 14to the
comustion chambe. Ow ftuel Use coumactioux between the byzaare
&ad the fuel tank, smd of fiexible motal hose, are eqilipped vwitb
self-sealing, quick-to-4isarnuect couplings. T'he burners are self-
enrgized and electric power is vat rw~ared for ISIgUitt or aperL-
tion. 2wfuel tank is mLatod bahiml the bwrners. kbtary trot-
tVpe qoamM hol~d tUs tank Is. Place. A Tiarter-turn eoauater clock-
vime allows the tank to Ue freed for remval frois the AmwInrnat or.
A shield in front or the tank prevents the combustionfambwer vadi-
atiost from overheating the fuel. fespare turuwrs arm laeld In the
coqprtmont by straps on the lbitt of the compartment.

There are two waste paws -~ mn with a salid bpottom to in-
aiserate humn waste and p~ag, and Jute other wiLth r, perforsmted
bottami to imnizomtae rtbiml,. Me waste. pans are put 1z place
through the frotdoo; tka slie nt hecmustion cabron

flow fromt the vast& pan containing the charg. Roles vere tappe& i
the side of the incinorstor shell and In the stack to conmeet the
thermocouples -king It possibl to read the temperatures ox *
e~Austionna ber,, waste psa, and iacinerator stack by manss of a
)6ermuz automtIo p~txticmztsr. A ia.grez of t~v unit in p--e
seated in FIX. 1; ~opb*Fhaa of tbe 'unt are pxaiebented in Jigs. 2-6.

5. &&ua~o b t 1*z B Ft,-re n-rat-m WiM 3.ittil
backroun v~trialor du toifcA tbe '101M B. Pie*-.ee Founda-

tio. arbitraril.y chose 2 hr as tha anximum operating time per in-
eimormtor ebar.. mad Initiated a program of basic studies to obtain
the required information cmeorniug waste acvosition. This program
also Imluiud a study of the metthods of heat application. fte found&-
tic. reported the nature of kuinmn wastes for a 22 mau barracks which
In presented In Table 1.

Table I. Mature of Mnm Wastes for a 22-Mm hmrcks Milt

~pesWater
Of lhiatt Yolizn context

lbste (2b M day) (gEl Mer dar) ()

Faisal latter T,26 -- 75.0 to 80.0
VIM48. to 87.1. 5.8o to 10.6 95.0 to 96.0

uomr1e Vztes 55.9 to 94.6 6.10 to 11.3 93.3 to 911.1

M :For Aratle use, a 10percent overloading factor would
lie adIviamble.



ftC~. 2. PratotMp Portable D3hemrstor for a 22-mnun ~it
asseen frmthe trout
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245-3-79
F~.5. 4mpwtenmpossa an lzota Portabl" Tmcltsmto

for a a2-si bwexasksaftmt. lob tb Jz1 pia, eoi.1 M.t
Pa., pudwatedma k'S vd to ft o* pS4.

fts. 6. %m WUcrzzt autamtle Poteatlnter and apurtmansum.



*A fall aim eavelmetal Vvevertor =mit us oaustnwrtsL At t~w
sa tims, ressarch ftan tIgated to at1ij autbds of aior bstrue.
tiau n la Cnftlas wiLtk direct Incnert ion. DNut, the "iotoap
portoblo lusixeautor =a deslawm Moun the boau iuformatln ve-
sulifti from pxviioa SUPS of the P3~ st a Moul Wx fhkri.
onted to e M 0 to Use following speinfLostions

a. 3ftt Ax.it of at least 300,00 MPta pot =

'b. Air suppl~y of at liast 1000 a~fts se ir.

a. Capffib of burning 08011±0 or dissel, oil.

d. not lams thins 12 in. CU&a staf proyfhmil wiLta
WMWU14 operated ftoot

0. * ltar "ri P& and elemnat dow Px~vifd.

f. Toplod v~~ia a 16xl1T in. opuWAig in. from
the goi.

g. A 54 eta ft eape Ity capabl, of treating 100 lb of
um" waste per -al.

X. To q erat. free frau visible stok effimaot..

!Vau ftziuatimng the incins~rtor, it vansubiatted to a
series of tests. Ste results of these tests wre as follovos

a. x~-ty ptam of huu aste me ieuiMTat~ 1A U
*4wiab1ecroirg wiLtkla a period V* 2 hr.,

b. As ffJIielime of the Wit, v ism as the ratiO"
at vaste tinuwmated to fuel burne, averaged 2.6 lb at wasts per
pound of fuel, or 9WlIvalset to 1.T lb of fml per va- e W

1i. OuteW Ms imitnuztet to a flu ask amd wantoet.
fual matian lower S UM for bus vastes (1.A 1b of Ouage
per potad of 11e1 burned).

6. firal Bdvaitimn! the kui ff " rm

portable izaimeator vas .Ivp to the ft-Lt817 goswrisg Ina*,,
X Wfew flinl ewaluatia ut " a" . et ood aging top Hobor,

* oohet bu asterA1 brumm Waste, ror inup Plat Kal40, mý
hwal Aw"dOp, and fab . So remaltur or thow tsa mu M foles:t

a. 1k s A van agog In tw tests. u3w..
aim -od of mew eieoxated In the first taut ýUsift



VI

10

dieeloila ul. ttemcmdtstemao w qatt 7o ae

provided. no torth nozzles waxe celsamad uuing h iecamn
tools, as a precauation against Carbon Or lead MAeuuAtISUIRGa
the nozzle ce~alig. 2M torches vain prehwatea to initiate, vpo?-.
izi~ag action. A smal sunmt of fuel wes allwed to Pass the noodle
valve and to aesmlate In Uhe bmnur psu; aftthrwards, the valass
were closed anmph and the fuel usa Iipted. RjorIzatios begn an
the torches wers emd 1 We this astion. ga3~ Intesl-ty, the
needle valves vere oPS d slowly and =*fuel was fed to the
turnses. extesm opeing of the valves max establishd at a point
iftre a sua'taizned roar uas obtained and a sllortIl bluisk flame was
produced1. T ratures at the combstion chaer on top of the
waste pea and In the stuk vere read aitoi every 5 min W

ama of a vicrcux automtic potentim-er o avarap tempers-
ture. at the comustioni domer were SON 7 ant 1013 1 for test
runs I -and 2 regpmtiLVOY. fte waste-to-fuel ratios., rate of In-
cinration, and rate of fuel consumption for test its I and 2 ave
as follows:

Waste-to-fuel ratio: 2.90 1b per lb aid 240O lb per lb

Mate Of iimraStiont 91.6 lb per hr =A 91.6 lb per hsr
late Of fuel couxsation: 31.1. lb Per hr ad& 3A10 lb Per hr

~1raimthuns 1 hr and 5 uai

b,, Bukst Ema Waste. A tue -1-k smpl of human wastey
eoanitages,v iuiW, ad tt pomp j wa s esoleeted and sub-

wittel to test. uhmtierhal veow 39 lb. vgea es re read
at 5 min intervals and dieseel oil me used an fuel. Mecombustion.
chmer WMEMA~ture averalge 53T71; the ouwrue, on top of the
waste ra was 856 mad in the stash, W F,. go tank fuel wrmourwe
uas m&I*.aiid at 50 jet thr0oat On test. It vastse-to-fsael
ratio us vey low; 1 1% of vaste was iim tdper 1 lb of fuel

CoNW". o rate of waste I iiinaiusma 36.1 lb Jew hr and t~w
fuel eawa~tion rate uas 35.9 lb ipr hr. Me sOf atext use 1.3
Peri - ThIsh Indioated compete Inineration. On hour aid 5 mdx
ware required to Imemrts the 1, td . So btave did mot appear
to opvrats at pok effIelW. So solow of ~ flame uas ustis-

fwoyaw. bm adjutaxt failud to 13iwov the I v f.

a. auf.~ am rd -osd at maharil

It~ulow an In I&%- VseIM t. MAN. poo u -ws nawmidxmd at
50 pui. as tweeratum maze rod e-M7 5 win aod reiuEded. 3h

an pt$ w dmev tw~wataie rai~o a inzin level of 1321 7 and
did mork vww alast eofti y d n "w teat. So tme~rstus asto

______________________________IA _
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of the charid p and the stack readd a Uvel of appromately
105 1 and 907 1, "spectively, aas rauimad at this le-1 for the
durgtim of the test. Compte iu isgm an • a acomp.ixhed after
3 hr ad 10 sai of Lngimrstion. No odft w= noticed at the in.
ornamtor, hueeur•, ollot odor s noticed is the p ral are.
Sue waste-to-fwl ratio was 2.18 lb oa waste psr pund oZ fuel and
the assk otent was 2.5 perceat. INaisrattom required more tte
than mW of the pwoe"Ing testa - 3 hr a-d 10 udx.

d. lmx 9 Plant S1z. A test was runm n ras
sludge frts the7F- Malvai~r nW plant priuaz7 sedimentation
plant. asollm 'use used an the firing fuel for this test an the
Presm is mairtalmed at 50 ps.'. Ow knovs precautican in re&UM
to • i,•g the barmzzs in opciatca mm prastised aw good am
bustios Uas attained. On hour si'd Is0 isi vere required to Izasiuvae
95 lb of raw sldei; the iurate-to-fuel ratio ws 1.30 lb of wvate
pe- poud of fuel and the 4sL conteat was 2.. percent.

a. Was •allU far . Two tosts wre perfeormd to in-
einerate Wass billTOiWF0a-olue was used for am tort MaM
diesel oil vas used fm the other test. The vaste-to-fuel ratios
were 1.35 lb of prhe per pou•d of fuel sad 1.6 lb of S~za~ per
poun of fuel. Ow fuel rates vem 29.7 lb for the first test and
26.8 lb for the othor test; iansiratla ti•=a vere 2 hr Mad 10 ala
an 1 hr and 15 a=a. good Iulieurtiox we aemslished. Mw first
tout shoved ma ask cstent of 2.3 percent; this •dicates tt,
other theap being equal, the grater the pareentegp of solids S•
the batck to be inciorated, the loner the time required for
iciirat•ion.

f. szbbiuh. T40 teft wars palrormod on rubbish ob.
taiur( -from =Vrew vete baskets. Ulasoliu U~S the fuel used Sin
or* %sot epd diesel oil vas used In th other test. Althoug as-o
lin is slibtly hllw In Btu value thea diesel oil, ths waste-to.
fowl ratio was lowe Van gsolineUS usd as the firing fuel. 3X
both sases the maste-S-fuel. ratis wae low:T 0.34 lb of taste yor
pxomM of psollm sad 0.40 lb of waste per pound of diesel oil.

The fl rates wie 51.8 MM 1T.3 lb per hr Md the Icineratio
rates wae 17. 5 and 2. lb per hr for woolIe aMM diesel oil re.
mgptLwely. T iu• ratios tiu was 1 hr MaM 17 uma for asol
and 1 hr MMd 10 ma for diesel oil. Ow lack of suffielnxt air Si
th e s tion . V retarded the inalmaration of the • s•utIble
matter and, thosfmer, Isermy the erffelsm of the Isiuirator
to a lo m mas.

g�,G . Oamlote results of the test eooanmed at
the &itar saw pimeented 1 la 2blo II; taut
data W*et am sw lated a Apgdixz D.

, -VO--W'.0.
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T. Dimmicsia. Me .walistim tests of the PW;tt port-
able mimimt - -e" umb in the tprate sam ntber thea In a

* pola r egion ar Uwth unlt ma Intsm" to be uusd. severtheleas,
the iwmults re 4sialflaint. DOW4MUio of te did& hows low
a'UeUU mattot4aml mtlam. lkw ixtios ar 1.49 lb rtkn
waste per powM of fmlp l.T Ab of MAWp per pma of lt~l,1, and
0.3T 1b of -AbL& Par poun of fesi. "o extrmm~law Im lh for'
rabbink is attzlbeta to IlI*wurset air for *suOWBU . go iu1
ciamtas mm deslicad to tzvat ustes antaixiug fzu 65 to 96 por-

sea aisture an from 4 to 25 pmrwat com~stibles. RAU*m usm-
taling usRý mtel~y 7I0 cowk esstfbJes realmes aoe Ir for
illrstlae. For kpa ustas. p@thA~s, Lid mtertal.. of bka&
moisture ecantet, tke pro"" is esafetiall7 ams of eI of aniom
2veairel for the amostlas of liquid fmwl. So l w ust-to-finl

intios of .11 materia~ls avwld be uwptest to be om lavar In polar
'eginm doze the east lamss vvaA Ue mtorla~ll Imwam. iSU

Oa tt a iezw ls~gU. salty or fual would hem to be trensowted
te the field per =uIt of uastva to be itmimted. If the effuI*Im
ma usitr, It musIA be Just as pmeti*Am to truappat ta tes to a
rvt m ispoml poast as to kwale Us fuel Arm the Sm of the a-
terlor to the field.

aftr aontial dalv the tests menely wo mntIsfstcw7.
Ow mper 'Iars r, vrlunIlIy for idwes mitral, par~z effectivoly.
in * cal o teat, valug yzrV b ums tes, ws Waor sLifttiy 't iced
Ix tk* arm. IY odor aeutrl mu vumsmssai7 the uger bunoru *oold
be tsim off resultiUg Im a 22 pezvent savift of fAml.-

fra lastawnt bw wastes" r~ pos to be a
prebim AnUgi the mizabtlef tests by tke Juba B. Plum iw 1atisa.
?amnag USmatw e~geimemd darim Te ML tests,, vit orvtw
the foexif cmtz'sl "1. 2Mu Uakavor dIfflbzi =w be attributed
to a dtfferame is e-NInw sit of t~ test smrlls.

d Aw I tim aftrtius ad v tift of aw 1Ininratw
we. to be an IMMANX smlftratise. Ga 31 -w s ilel oil at,
50 pot pomsme ~Uwdf at a t imutam Ievel of A FA, or iwm,,
ms twMta with Penmatim. a8Whz4 Smhtt siantsslaw nthe

XmIUU of psellm or diseml oil nt be dbirwd at all tims to
NO wevat lmim or fles -ba mi~t xeinlt In propet7 &=p or
24j4W to Itý -&aemtsI

;1muip, A A-42 or 4sws of tka eAlAt ead mss
of tgo bm"n OSerS 1hemi sw erifis wie TM noadusu

a ~et**L pxvTI~d wI* t~ =aIt. 11b mlt ma mA ~AtedU ower
4L 200 -AW PurIAW to OUalute Vhe OSl~ COS Of IMsIes Of tUS

- ~ ~ ~ ~ ~ ~ ~ ~ d t% -
1 F,---;



AF
burners. Io'mver,, ezI.criews vith burners of this typs imlicates
that vaporiiiug tyM burniers ame unmtieaftoto47 id used with

AN tba resul~t ef a beat utm-liatioam stwi,* tko folnwti
tabilatiwi Idigat the beat rsfv-,4p to Ymparr1 1 Ib of ULar
Introauesd Into tke mimaret4 or at m~last *00Sratures.

To raissfroi76 7to 222 7 1~36it
To camrrt from liquid to vapor at 212 7 7It
Total

Tke Iminearstor at Fort Uul'vofr used 6630 M~a to ewaporst.
1 1b of water. A 1.6.6 per*=t thermal etficisma, as follows, Is

(116 M) (00)- 16.6 percent,

2i efflalmmW of thu mlit In. polar regii5 ou1ld be eovm
lmors bcs~a of the fromma =tun of the water. So fallamr1g heat
reqtutrsualt is -tI _ tI t Io vaporlis 1 lb zf Ing Iftrodused Into
thbe laotinertor at -J4 F.

To Vain frm -WbO to 32 58 ma
To emt.frimstol~idto 1ituA at 3 1" Btu
To rains 11q"Ii from 32 7 to 212 7 180 MAa
To owivrt from Itaid1 to vawo at 212 F M t
Total 135Z Btu

iuis., tin iwt rsexirmm~t for convvrting 1 lb of ins into
at"= is ismoam" a oea Over that fvu' temperatesomes, as
fo~lmoas

(.a 2 pima

Ma ad&U0i4~ tw 1t 1ls des to rmilatiom mod eumietiwim
Would be greatly i, , , If the vmit was opartW caxdoors, at

-iOI isttad or 76 7.

91 iwtigm to -d a mean& of eawzuat segalabiomc ad
dfreatives; 0m0mu ta t rf esearch and iswelc~ am
field qopratam Ixvolvbg tin disposal1 of masu. Eziumm perfbor.
am* requirements and seseptable methos ame mat a uttar of ismr(
All raftsamom to wasts Umoslm ot s& owae liiltait to ths saasi-
mtk or weuibtilitr to Commo In On r~l*&. SO OIbil frwvise

iA semlo remponaftility for advising Ccmv ms all uttmr perw
talalug to health. MAsml larviss *&vtos to tin corys of mosimer

4P J



m as mte dimpCO&l aetlyltisa 10 not a matbr of reort. ]b
ma food of firs rvreqdmenata for matW dilmpe evadmu or
staff gulaence for xemain& Sal bev1 Las tInOs bLsiG fla2A.

IT. ~ -m
a. Cowinsia. It is eassinded tet I

a . St Wrtoty pa rtible imimiator for a 22-uin bm-
racks vait In amahle of reusift imet w mtes, V~heg, aA roUbb*
to a fine sak.

U. ow maste-to..fuml MUtM averaged 1.49 ls of bmian
waste per pw~i of fftls, 1.47 lb of Waige jer pumd of fuol, anA
0.37 1b of rubbish per pou of fool for th 1131 touts.

a. or the total fuel ~sr~Wtiim, 22 parce st a umisl to
destrW odors., and 78 prem for imelvratica proper.

d . Dessm the mater esetant of buzman ates an Sft
In Ter7 h1&,v the imlinxator oprate MpInmrilj as ma evapoamtor

* Until all mater is ArIvan Orr.

S. ft efflelmamy of the imusramtor in fwtber reduced
Ame uaaia6 ocwbmtlbl materIals Umm of the lack of mafficieat
air pzovildm to tho emuantram dwmr.

f. Opertion zmmi-naC"WttOAtIVISa 04 GAUGMto

g.~~ ~ ~ Soprovedosm*y ide, saom~cal mta
owat imupolv =t do st no us*iihe hewevbg *wt mlift"-

tuns of* item mmli intewla1y bmag" its perfftcum.

k. Fm Ith "Plimtiam Mau Inidlazties i2 tkis
Stir lNIXnlireIM Is not ma svapta" Iwo" of diapl" or
Ummutevst am *~ ,g, Wed OWY vN uuId fkailit1*s a"ere
-d~ farUM *0""n" eIutbb"e

I. SOP1MINIM mi mupage le INUtAS for fild waste
uAqPml1, p~vlwm" V at muthwI a"e ap a watter of

9 . 311 =. IT Is rememmefe ~tha

a. s Vastl*~ Poiftible iin10uto fbr a .IRnaPO bar
MINO IMIt. 4Vwlp~ MOSr Projast S-S1U4.0S3 =1 "mwl'bed Ierein,

he 1 hre Scnfnv ww In the dImpml. or vmtese, g~ or
zxi*b ft VIN field.
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I. Aftimo Ue Iiiaitedt to rtev aid at~im t&e eutL-*
I subject of fildU vsts dispo~sal to pzvvide administrattive ant to&h-

nilai guids'm to Th1furbs wor in this basic field.
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AUTHORMT

AllamWf .chLsa amvie (C)

I& UUJUT1 AUI* MR. Cam.ATIN

ab utiofl Aipnt twtr ande(C sta zrtr, iainrto= -i rin

harnesses, and prefabricated Piping k-ite suitable to ualti-purpoSI application1

in prefabricsald buildings and which an, suitable to rAdular construction.

Mcisting matthodf are inadequate for end'4rn field operations and require excess-

iva numbers of traimod vroope for installation.
aluyII7W rw- * Lw "

a.Bif(a) 7kis project in enpected to ieu1'l~p ai~r tiansex,rtable pukac~odm

utility imits *'f bescC nodule pattern and utility service kits

WOA~.uete :or prftabri~Ated buildings used as troop housing,

1bomiteis, comen~acrticu.5 centers, rapair shop, warehouses, end

other specialized purposes requiiring utility services for proper

functioning, toilet and ablution equipmnt of unit capacity to

adequately serve military personnel occupying prefabricated build-

ings; hot water "~ stemn generators for use with kitchens, hospi-

tals, prefabricated toilet and ablution room end for other special1

purposes; waste disposal incinerators for the sanitary disposal of

geriaga, hospital seats, trash, end hvma wastes to prevent the

sprea of disease to man *AA animsle and to supiply a manes for

elimintion of unesanitary w~maisae problem from the duminlg of

decayeble, miter; module pattern kitchem with utility service

kite suitable for use aso troop sms kitchns mid bcaital dIftt

kitches utilizing standard filitary eqAipmnt as specified by

tequart eiaster Corps; wan steam distribution piping, plumbing

piping, mand other piping service kite to adeqmat~ly serve the

equipment.
(2) Military Chaacteristics:

(a) 13e qui~eat sMall:
1. Be capable ~a being mounted on, adjacent to, or separate

__from the prefabricated struactures without interferemea with

tepurposes ofthe priamlytt~us

rm I Tom. I PaF

Jaeuel PM L96 L AM MY Vi

IW~f"MPCAO WASr



2, 3M of adequate OMApait adSufficiently flawilbe in OPeraic.O
for maximum utilization.
is construat-nd in +Ae ur~it package, sectionl camponaat u'~tboA
pezmitting hi&j interchen~aability of c~gcnft Items betiassn
packsw types aid pernIttinm bene shop repair mthods by usa
of repl~acement components.

It S of adesiga permitting 'an of siuble. cycles and processes
uaesreanalo by msI&toAim troops witlh a malaws of train-

Bs of mat i-purpose design such that units of any given type
will be applicable to a m~arlj. of pueposes for that type

6. Bes el.f ccntainad, inoofsr as practicable, for each type, end
reliant only on utility serwices available in snother packael
type.-
Do of maximum efficiency commmu~rato with esie aat welght
lialtastions Imposed by trsruportability and aft*ocna requires-

Me u capable of satisfactory performance at an air teqiarlture4
frca -6' IP to .1.2? 1, ad wi~tle exposed to Zmaxm SolA.w
radiation, and mist be caopable of safe storage at taqieraturen
from -W* T, :or periods oif eveyral daoa at a time, to .g1601 V
for periods of at least I. hours daily, wAi in b14h ralative

Bs suitoblo frur transportability Ja Thass TV of alrborne oper-

10.3a treated, f"r elimination cf intsrfersnm with r*A* io minl-
* cations In aC.o%*4aa W-Ith applicable slim Corpe Spocifics-

tions, as rap~rds appropriate c~ompnnts.

b. Airochi
(1) nd~ustry and military ajaencies winl be canvassed to datoruins if sany

product susiea *ich can be used or modif ied to produce a satisfactory
end itemk.

(2) It no Item Is available, research sand develcot contracts will be
awArded to outstanding organizations with specialized cnginsering and
scientific knoledas.

(3) ftilot nedsle, based t~on the mo5't suitable 4eal0, will be procured rAd
subj2ected to enginering taste, utilizing tA@ facilities sAd personnal
of IM. Pad of the hrm' !he4ustrial Hygiene taborastor.

(4) Soammiantions will be asmfor Barine Test of Items incorporeting
odtifiaticms indicated by engineering taste.

Bas hed on service test results, drowihi and apectficationa suitable for
quantity procurement will be prepared, and finael report submitted with

recaatii reowding classification of equipmet action.

. Mash.U omm.

4. ~hr Isformtions

(a) ~ ~ fr Logstces D~ivistonam. jet Aa~

EM - a.~
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noun? I'iffewiu DWLWM

of Pemerab and Develo~mn Cogiiuence for Prefebrioated Seltors,
lpilA Cam/7l 631., datedl 2 Feb. 19.9.

(b) Feport of the Anw Mpipmet Board (Secret), Ft. I~cVirginis,
dated 8 3Wreh 1950.

(72) Discuassion:
(a) It Is empectG4 that the equipmet developed undr this project

viLll be of the pmehegmi, sectional component design of the follow-
Los functional typee:
1. Toilet and ablution equipment.

l7 ot vater an mee eta.norstoru.
MMLasistor..

Xthnequipment end services.
37 zictric power and 11bti~ng wiring barmaseen.. Steams, hot mater, and plumbing piping and ot.'Ar epecial

purpose, Piping incluain hospital re.IuireMUte
(b) Apftclee intresmted In this project, in addition to the Corps of

Mosinm~re, ane Departmet of the Jkvy, Department of Air Force,
AnW Wield Forces, ead &I Technical Bervicea.

WOWn .ianeuUI

1.1* MW



~& - [

0955 1010 I000 PI 50 INZ m x•nooi l
Toot am 1. 1, 17 soj 52

of Tp BtmPZUMMXOmt

.1 ___

f tmank of Pea of Pon (p1)

0910 W5 1080 To 50 Air luake jai.

094i5 300 1090 7W0 50

0950 910 900 700 50

0955 1010 1000 1100 50 alpno Vint.

1IOW 1030 1040 10110 50

100 1080 1q7 12a 50 -

1010 990 10110 1240 50

1015 1100 1110 1260 50

102 1160 1130 11lu 50 -

2030117011U0 11"0 50

,.aw use 1150 U.90 .50

1Ot LT3 110 110us 50 -

*O~ 73930 TId 10 2*, . ClUar, 30 II. Otter beinUlted:
99 UN or WNW. IS4 " I I of 7I I A A of II l oil.
1uuv' WU6 A1.9 lb at MWbWa1 to 1 lb of INW. DWIa.
*mu& m !Is I I ai 5 Eta. NLw I faz t at



Test P.m No. 9, 1T s 52

or TP TO IR POMMcommnmts

1325 w'f 780 1100 50

1330 700 8k0 1030 50

1335 800 900 1200 50 -

131.0 880 85-c0 13-0 50 0

1345 680 700 1120 50 -

135 680 7Tho 1280 60

1355 7W0 80 1330 60 -

11.00 600 780 1340 59

14 CA M10 1 132 60

* 1410 1220 010 640 55 Mattam bur war um rregular.

1415 IM~ aw 4 60

140 1AO0 941 A& 59 an afzt -f Pao' I

O grsar: ýWiwrvw aM Ott. *um~. MAMupr1 SoMITOu:
1U35, ak F. Clear mA~ sum. Nbtter 7tsmated: 99 3) of water.

w* mat Ty of Twitl 36.75 a) of mmoilm. Meat.-to.Frm1 atios
2.7 lb of mtn~a1 to 1 lb of fue. Dmaumus~tica ?2: 1 hr mad

5 WA. M~vkm ft. wmetrIr m hed tyinto 111* th



f t" j MC. 3, 3A 22

of ,ts ofm f Psa (36

115 - -4. sow, 50 Air Istalhu ruly opm.

1).25 izM 11e 2aM 50 2-A

11130 I=1 1190 I= 50 Mr h rinbblik.

11135 3~2m 2*29 5

2AW 1310140 ft 50 m

AM5 1390 1410 IM 50 BtImrn the zubib1.

*1450 1350 IMO ON 50 iottas -a ir me *loop.

A515 1350 11150 1310 50 mo

1IM01310 240 U 50 -

150 1210 AM hAS 50

1510 1=1 1390 129D 8"Ogrot Us 2vbbigh.

3515 1340 11" 13!t ww

h130 01 2h 1330 5

150 is's 153 we

TTV75 r.C1m~, me wIv. Itk r 1381i)etl A1 ab of rub-

P0L actilo OA~ l of kAM& to 1 lb at fle1.' mmratcs ?1=1u
1 by me10 Id. anoun so baSotet paqrf I~ lull t the
lik of sXtt!a~t AW% vWMt

Aiz



Test No. b. , 19 ftp 32

TIMM lImie ( ri
*of To ME rove comts

aq hy tek of raw of~a Ll)

133 75 ft ft 50 Alr lataluujOPs.

1335 Air 1&W0 CPUa~s.

13i10  500 7'70 3w 50- AMr latsw O Pes.

131I5 86o 68o 1.80 50 Damrs 41* Pt Ums vell.

1350 11.1 9W0 500 50 atalms.

1355 130 0 5"S 50 ]1ý

AMsC 910 law0 5" 50 hALUig.

11.5 l118 1080 60 0 amx

1'25 '0 136 50 Ar Lvitewsas"o'..

a"3 7w0 9w. wes 5

samitliost 69 F. Clear wA coa. xtttw Imimmwted: 39 lb of
m -waft* '(fsew*$, vImP ad tonst pwr). vo1At and Xe of

Feall 38.75 a) or aamm oil. U~ftsmtoe7il Muot -1 lb of
m~a1nt wo 1 lb of ftl A*k eOmtat, 1.3 peuseat. bwlinrtla

almratto. - I M," bm V&U 'efl; tizt t~ma th othij,
!onw in m1 out. A-u 144"tl t1uzi toue"IstML



ITI

*~~~fw ýi moft..M 35

no 60 P3 -24 Al -&

M oft 90 -no-

3860 no 91%~5 Dka

10M 1300 lij 91's 5 3jbob" 30 wul to

2 u 161320 930 aft-

M.03 1W10 1300 10UX bu~

V"~ upS 1330 110UNha~

uis ux we 8 no

Lm zww"m . mi. lb~. iwm wutimc

um womm~~) we1* upf 33.5 lb of
* f~l .11 On. t-~ Ut.±. 1.6 lb of uwstftta to 1 3b of

urm m, i so ~ Dintwatt urn: I 3.n
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Test 6.23 ,52

hDy Stack of pan or Pia (pI)-

1325 . - 50 Twoe bur3m wre w.5tO .
1330 1010 M T0 50 htd.-- for a aor.

913 16 _ 50 Air 1ataksm imf omom.

gz3o- 9 10oo A0 --

930 1O 5

1350 1280 1230 190 50 --
135 1260 1290 1M2 50

50 Cut dono tap bomr.
105 1370 1350 12D0 50 --.
1O 13Wo 1350 13 50 ---
11615 107 110 1160 50 Top bnawr mat.
i14M 700 1010 1210 50
11.2 1010 12w 1210 50
11630 1030 1M9 12110 50 ---

11635 920 1.030 12160 50 -

140 960 1030 L20 50 --
1115 850 960 190 5o --
1650 11o 190 1160 50 -
11655 1190 1350 11610 50
1500 125 1'50 1169 50 .1
1505 1280 1170 1530 50 ---
1510 900 11670 1530 50 -

1515 LISO 1168 1590 50 -

1530 1M IaO 1 50 --

1535 -- -- --..

waslu r, maut res. sa -v rle cm mt 54 T 7. m3u at
aum. htter 1inuakti 8T.0 Ab of Anw mwa asata (boavy-aif
*aimUs). waigm md iy of Fwi: &1.5 of wsollin. ibste-to-
ltl tict 1.35 Ib of mut•a to 1 lb of fret. km ccwtAmt,
8.1 DaM w. i•iniatica Tim: 2 hr •n• 10 z"a.

- -- - - 7- I L - ' ' " J . .. i



29

* ~Test 3bm . 7,21 Sep 5

Of Tq L otu PVsMuS commtA

BE.*steck of Pan of Pas (Mal)

0930 mom- - 50 Both bumrsr ai.

0935 1215013M 1380 50 -W

0910 lift no0 199* 50 Potem tloiter vm unaha~mwe.

09115 199 2000 2000 50 Air Intake us fully opex.

095 2000 200 2000 50 Mottoot aIx Intake us tull7
open tbrou~yut the teat.

0955 1990 2000 2000 50 M."

100 2000 2000 2000 50 Stirie theO rubish.

1005 1980 2000 1M3 50

1010 2000 2000 1560 50 Cift off top burier to look
at top Me.

1015 1500 1520 15W5 50 -a

1020 14410 1520 1560 50 Stfrred the rubblak.

1Ms 11115 152D 1600 50

1030 11150 15160 1"10 50 -

103w i1"0 15W W 547 OAOff tUp bUrmar to look
at top 3pas.

160. 14o 130 16110 50 -

10du.5 11.80 1560 1680t 50 -

1J017 3.1.8 1IM 1700 50 -

Operatorst Oftlerms, ftt. K y aMCpl. macky. Atim-op-hri;
* 1011tim~ 611 7 In the &aR6 Clout man cool. Jfttter Thalinste4:

22.3 1b of rubbish. Vbidt and Tno or Fasi: 66.5 lb of goollm.
Maste-to-Fu1 Ustiot 0.311 A of uaterlal to 1 lb of fuel. Ash can-

*teat,. 6.6 pommeut. 11te of Theieeratiou: 17.5 lb per hr. Mainrg-
tion TIm: 1 hr ami 17 min. Rminuic: li 1nLuimstor performAd
well, 'but soda It me faum that it takes too mish fuel to 1 tmmm
rubbish.



Test An o. L25 SOP 52

Of Top, ottCM Prhm Com..ts
1kv Stack of Pin of Pan Ll

091.5 --- ---. 50 Two burmers were operatiag.
/ 0950 809 868 1037 50 ffan Were use.

* I 0955 851 879 952 50 Wont failed to stay closed.
1000 868 868 1224 50 8110t odor vas aoticed 100

1005 68 86 132 50 ft frca the Incinerator.
Laoo 868 8'76 1362 50 .

1010 916 891 1382 50 Air in'take s open.
1015 935 831 U46 50 o foaming.
M 116 boB8 1385 50 ---

12 1296 3.100 144J0 50
1030 1312 1163 i143  50 ...
1035 1280 12W 1:49 50 ...
11os 1338 1257 17T7 50 --
Wo4.5 1366 1276 15.3 50
1050 1348 12M 1570 50
1055 1381. 1300 1570 50 ...
U1M0 1370 1336 1.531 50 -.-

1105 11112 1332 15311 50 ..

1110 1367 .1351 1571. s a,

U131 291 11408 1W~ 50
1120 1112 13&1, 1570 50 -
1125 130 1112 1596 50

W tOkeaos: ~tie u Ouit0t. ORMy, U~(PI. MIui. Atluphar~wo
Condititas: 0945, 70.5 F. Clear &A umaw. *tter Mecinerated,
95 lb of rw sludgu (fo plain selmatatioa tasks). Vaiet ad
Tpe of FuIl: T3 lb of PSoline. Vate-to-yel *LtIo: 1.30 1' of
votew-al to 1 lb of ful. Ash context, 2.1 percent. LmIseration
Time: 1 hr and, 10 *Din. Fmrkst TeSrstiwesan wread with a
volt meter an the readings ers conierted, to JW'aeuh.It. Blud
in the front part of t "e pan burned fI er tham is tko bask.

1 • __•i __ ". - * ... , .... i iii



Tvat AMn No. 9,1 Oct 52 3

vj ofas" atft alm (1001)

1300 - -- 50 Two burners won cpenting.
1I" 100 1.0 300 50 Dlask imeal out of Stock.
1310 700 9go 11= 50 top air Intake vas bpan bottom atr

1atali was open.
131 790 I=0 l180 50 bStk no lawgr NOW.
130 800 low0 U4I0 50 So odor vas antLsLo.
IM30 8W0 106 110 50 Men a s.m no fossla.
10M 800 UM1 1M s0 No odor.
133 810 1060 1I= 50 so faousma.
131.0 0Ob i*O1 1210 50 Odior mtlool 100 ft ommy.
1345 WO0 1060 2080 50 Bottom burner me IrrecAlar.

1350 800 UM3 LM0 50 Odor maticed In the distacce.
IM5 ago 113 11.30 52 so fog-'- .
11.0 890 W4 13W 51 FwAsliar odor, but not offecolve.
110 wo00 1150 1I= 51 No foaming. Bottom burner mw

AID1 990 I=1 1300 51 Bottom burmer a em nra.
* 115 10= U410 1390 50 Bottom turmer am cormal.

11.6 150 1160 ilul 50 Bottom bunr am s onamrl.

11.0 1050 U10 Aft8 50 Ic odor mai matlead.
Ago0 10M U70 IWO0 50 YA ýa- fromt aetics cf barrie.
A135 1010 130 1"6 50 Am matter mad liquid.
111. 101.0 115 11.30 50 Now matter and 11qp4U&.

145 9w0 1130 11.60 50 Ltudd In the pan, row matter.
11.5 U=0 M11 11.5 50 Ic 114usd; raW matter.

I=S 100 =11 14.30 50 wu etter In pan.
10 930 1=0 1420 No I odor.

1505 9w0 1=0 1410 so IcOdor.
1510 M1 0 14.0 N0oI ouor.
1513 990 I=0 1W.1 No ocdor.
151 M1 I=1 11.1 50 bumued metar"Is ver. fame.
IM0 99D 110 111 .
1330 980 111 11"0 50madntter mas ro".
135" 9M0 108 1V00=
1510 970 113 1380 5 U~urnd matter ima fow.
151. 970 115 1- 50
155 95 130U 1.0 JAW M& wi burntn.
055 950 113 11.0 50ftelsarator loaplag.
1400 910 111 V".0 50l Ultt pma aft after Imacutwtna.
1405 %a0 110 211. 5
I"1 No0 108 11.50 0 C1 ts lauiinmutlam.

CM04440* willarns, 05. 5,IS. rmg mIT.m . A aRNE
Ogaditimal 81 Cl a. tter bawlasated: 100 Ab of latrIne b a mats" ("rIvy)
Ici. sad "p at vall 1.6 lb at Atome1 all. bacta-teo-ibl Ictis 9.18 lb of

mobs" to I lb of fool. A*b e~oe!, .5 pquo". Mwbentneats Tlems 3 brwA 10
ada. OMANuI P1MM Mo of bouoem was too 1aaV. go door Ima flnad a. that It
mevasM OW 1.556. Sopo wmatimod aso tt It voold mat .116e ot. So psaltias of
60 vinmmeso" ae dod aso of mt to Imerfuga with 00 beuffing t"e heffla
wav em mola.


